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INTRODUCTION
The Supplementary Nutrition Assistance Program (SNAP) provides financial assistance for buying food to households near or below the poverty level.
1 Unemployment insurance (UI)
provides temporary partial wage replacement to the involuntarily unemployed. Both programs are part of the social safety net that operates to alleviate hardship, and the beneficiary populations of the two programs usually differ. Unemployment insurance is commonly viewed as serving middle class Americans for relatively short-term lapses in income during joblessness, while SNAP recipients tend to be grouped near the bottom of the income distribution, often with weak labor force attachment. Protracted periods of joblessness during the Great Recession of 2007-2009 raised questions about the adequacy of UI income replacement to prevent descent into poverty. 2 Naturally, these circumstances piqued interest in customer flows between safety net programs. This paper provides some evidence relating to the extent and sequencing of SNAP and UI usage. Our investigation sheds light on the degree to which separate threads of the social safety net weave together to assure economic security.
Our analysis relies on program administrative data for people ages 18 to 64 in Michigan during the first decade of the twenty-first century. This period includes two economic recessions, both of which severely affected Michigan, with the second having catastrophic effects between late 2008 and mid-2010. This paper was prepared with the Administrative Data Analysis and Research (ADARE) consortium as one part of a multistate study sponsored by the 1 In 2011, individuals living in households with income at or below 130 percent of the poverty level would be eligible for SNAP assistance if they also satisfied the asset limits. Additionally, recipients of Temporary Assistance to Needy Families (TANF) and Supplemental Security Income (SSI) payments also qualify for SNAP. Further eligibility details and asset limits are listed at http://www.fns.usda.gov/snap/applicant_recipients/eligibility.htm.
2 Acs and Dahl (2010) estimate poverty among households experiencing unemployment would have reached 25 percent instead of 20 percent had federal extended UI benefits not been provided in 2009. Some persons are excluded from SNAP eligibility even if they meet income limits, while others are categorically eligible because they qualify for other safety net programs. Excluded are persons separated from work because of union actions, undocumented immigrants, and some legal immigrants who have been in this country only a short time. Able-bodied adults without dependents (ABAWDs) are limited to three months of SNAP benefits every three years unless they are also working at least 20 hours a week or participating in an approved job training program.
"Categorical eligibility" establishes SNAP eligibility through benefit receipt from another means-tested program such as TANF, SSI, or GA. For SNAP beneficiaries who also receive income from another safety net program, a dollar of additional labor earnings usually reduces SNAP benefits by less than a dollar of program benefits. Hanson and Andrews (2009) show that labor earnings affect SNAP benefits differently across states for households also receiving TANF, because the TANF and SNAP earnings offsets can differ. In Michigan and four other states (AL, NE, SD, and VA) additional earnings below the eligibility threshold do not affect SNAP benefits, since the TANF earnings reduction and the SNAP earnings disregard both equal 20 percent.
The benefit level under SNAP increases with household size. SNAP expects families receiving benefits to spend 30 percent of their net income on food. Families with no net income receive the maximum benefit, which equals the cost of the USDA Thrifty Food Plan (a diet plan intended to provide adequate nutrition at minimal cost). For all other households, the monthly SNAP benefit equals the maximum benefit for that household size minus the household's expected contribution. For households eligible for the maximum amount, the benefit level increases by $150 per person per month.
Unemployment insurance eligibility rules are set to ensure that those compensated were strongly attached to the labor force and are now temporarily jobless through no fault of their own. Unlike SNAP there is no means test for UI. To initially qualify for UI, a claimant must have a sufficient amount of prior earnings and a sufficient duration of prior employment: Those two conditions define the claimant's monetary eligibility. Furthermore, the job separation must be involuntary. Nonmonetary eligibility rules prohibit quits and discharge for misconduct or other causes justifiable by an employer. UI applicants must also be able, available, and actively seeking full-time work. To obtain initial eligibility and maintain continuing eligibility, beneficiaries may not refuse an offer of suitable work.
Monetary eligibility for UI is determined by base period earnings. The UI base period is normally the first four of the previous five completed calendar quarters before the date of claim for benefits. Many states permit an alternate base period for those with insufficient earnings in the standard base period. The alternate base period is usually the four most recently completed calendar quarters. Some states have a high quarterly earnings requirement. Most states also have an earnings dispersion requirement. Since 2009, Michigan has required that there be earnings in at least two quarters of the base period, that the high for quarterly earnings be at least $2,871, and that base period earnings total at least 1.5 times this threshold for the high in quarterly earnings, or $4,307 (UIA 2013, pp. 3D-4D). NOTE: (*1) The component sum of all SNAP recipients is greater than the recipient total because of age changes, and therefore category changes, within a given year. (*2) Complete benefit-year UI data was only provided for the first three calendar quarters of 2010. "-" means data are not available. 6 Complete benefit-year data were only provided for UI applicants with BYBs in the first three calendar quarters of 2010; therefore, our contrast is between 2006, before the recession, and 2009, during the recession. 
COUNTING UI APPLICANTS
The UI inflow data were adjusted to properly compare UI application rates over time and to assess joint UI and SNAP usage. A downward adjustment was necessary because of the availability of recession-related Extended Benefits (EB) and Emergency Unemployment
Compensation (EUC) during our period of analysis. For those who exhaust regular UI benefit entitlements and transition to EB or EUC during their original 52-week benefit year, the Michigan UI Agency requires reapplication for regular UI once the original benefit year expires.
Since most of these beneficiaries had not worked since before the start of their prior UI application, most could not qualify for a new regular benefit year; they simply continued on EB or EUC. Since these transitional claims did not represent real economic activity but resulted instead mainly from a procedural requirement, we removed them from the sample analyzed in this section. Figure 2 and Table 2 summarize the impact of this adjustment. by the requirement that EB and EUC beneficiaries must reapply for regular UI immediately after their original benefit year-ending dates pass. Table 2 reports that about 250,000, or 11 percent, of the UI applications in these three years were simply procedural matters that claimants submitted to ensure continuous receipt of benefits. Failure to exclude these claims would have greatly biased computed rates of benefit eligibility and receipt. For example, Figure 3 shows the share of UI applicants with sufficient wage credits to qualify for regular UI benefits, also known as the monetary eligibility rate. Before the sample restriction, a sharp eligibility decline occurs during the Great Recession. Monetary eligibility rates fall from 90 percent in the prerecession 7 We excluded UI applications that did not have sufficient wage credits to qualify for a new regular UI benefit year if they were filed within 10 weeks after the benefit year-ending date of the original UI claim. The Michigan UI data file provided to the Upjohn Institute included only the total amount of benefits and program type-regular, EB, or EUC. For further details about required reapplication for regular UI by exhaustees seeking extended benefits, see UIA (2012). (70, 688) had missing data for job separation reasons. Therefore, the rates for nonmonetary and full UI eligibility exclude those observations. The rates for monetary eligibility, regular UI beneficiary, and regular UI exhaustion include those observations. (*2) The exhaustion rate for regular UI applications filed in 2010 is not available because of incomplete benefit-year information as of the date of the data extract. Concerning rates of nonmonetary eligibility-involuntary separations mainly due to lack of work-the rates are fairly similar before and after the sample adjustment ( Table 2 ). The beneficiary rates for the full and restricted samples follow patterns similar to monetary eligibility rates (Table 2 picture of actual UI activity. Analysis in the remainder of this paper is done on the sample excluding such back-to-back claims.
SNAP RECEIPT BEFORE UI APPLICATION
Starting from the census of all UI applications in Michigan, we examine the transition from labor force participation to joblessness, to involvement with UI, and then perhaps involvement with SNAP. Finally, Figure 5 shows a group of UI applicants who appear to be fully eligible to receive unemployment benefits but do not become UI beneficiaries. While this is a relatively small group of UI applicants (an average of 2.7 percent of applicants between 2007 and 2010), their prior SNAP receipt rate is higher than similar persons who became UI beneficiaries.
Assuming these data are accurate, they may have obtained immediate reemployment or simply 8 This discussion is merely descriptive and assumes comparable characteristics and UI application rates across different eligibility and UI benefit receipt groups. For example, if persons with no prior SNAP benefits who quit or were discharged from employment are less likely to apply for UI benefits and therefore are not part of the sample we observe, the true difference in past SNAP receipt for persons who quit or were discharged from employment compared to fully UI-eligible applicants would be less than what is implied graphically in Figure 5 . chosen not to receive benefits for other reasons. This failure to take-up available UI benefits is discussed more deeply in section 8 of this paper.
SNAP RECEIPT AFTER UI APPLICATION
Our main aim in this investigation is to measure the reliance on SNAP of UI applicants who experienced protracted joblessness during the Great Recession. Since the available Michigan SNAP data begin in 2006, we cannot limit analysis exclusively to a sample of persons without any prior SNAP involvement-we do not have prior lifetime histories of program participation for all observations. Our strategy is to focus on persons who did not receive SNAP benefits in the year prior to their UI application. We first examine the likelihood that these UI applicants will receive SNAP benefits within one year after applying for UI benefits. A summary of observed rates is presented in Table 4 , with some subgroup contrasts presented graphically in Figure 6 . weeks. Therefore, in the following multivariate analysis we examine SNAP receipt within both 12 and 24 months after UI application.
SNAP USAGE, CONTROLLING FOR OBSERVABLE CHARACTERISTICS
To assess the importance of factors influencing flows into SNAP for different categories of UI applicants, we estimate regression models of the effects of SNAP receipt on our sample of Michigan UI applicants. The regression approach allows us to control for changes in the composition of UI applicants over time. We estimate linear probability models for the probability of receiving SNAP within one or two years of UI application, controlling for UI eligibility requirements, UI entitlement, UI benefit receipt, and recent prior interactions with the UI system. The models also include control variables for age, gender, race, education, industry of prior employment, and length of time spent on the job immediately preceding UI application.
Finally, a vector of variables for the year and month of UI application and the county of residence are included.
To permit comparison of parameter estimates from the models estimated on one-year and two-year outcomes, the same estimation sample is used for both models. The sample is based on UI applications received between January 2007 and August 2009. While descriptive statistics in the preliminary sections of this paper excluded persons who received SNAP in the year prior to entering UI, we did not exclude those observations from our multivariate analysis. Our procedure included a vector of explanatory variables to control for the number of months since a client last received a SNAP benefit as well as a variable for persons with no observed SNAP receipt prior to UI application. 9 The complete set of parameter estimates, standard errors and tstatistics is presented in Appendix Table A1 , and summaries of parameter estimates on variables of interest appear in Tables 5, 6 , and 7. Because the estimation sample includes 1.6 million observations, all parameters are estimated with a high degree of statistical significance.
10
Consequently, the tables presenting parameter estimates do not include indicators for statistical significance, and our discussion of the results reported in Tables 5, 6 , and 7 focuses on the magnitudes of parameter estimates.
Parameter estimates for the vector of past SNAP receipt variables are reported in Table 5 .
Each variable is a binary indicator of a given number of months since the last receipt of SNAP and takes on the value 1 if yes, 0 if no. 11 There is a strong positive correlation between past receipt of SNAP benefits and future SNAP receipt, but the correlation declines rapidly as the time since prior SNAP receipt increases. UI applicants with no prior observable SNAP receipt are estimated to be much less likely to receive SNAP within one or two years after UI application.
Just over 11 percent of UI applicants had a SNAP benefit in the month prior to entering UI. Controlling for observable characteristics including UI eligibility and benefit receipt, those receiving SNAP in the prior month are 67 percentage points more likely to receive a SNAP benefit within one year of UI application. UI applicants who received SNAP receipt two-to-six months prior to UI application (3.3 percent of applicants) are estimated to be 31 percentage points more likely to draw SNAP within a year. Applicants who last received SNAP seven-totwelve months before UI (2.8 percent of applicants) were 21 percentage points more likely to receive SNAP in the year after entering UI. Remaining parameter estimates in the table continue the pattern of a lower likelihood of applicants' returning to SNAP the longer they are independent from the program.
12
The monthly amount of the most recent prior SNAP benefit averaged $236 for the 22 percent of applicants observed to have been part of the SNAP program prior to UI application.
13
12 With the estimation starting in 2007, we can reliably measure the first three variables. Beginning in 2008, the variable for the last SNAP benefit occurring 13 to 24 months prior can be measured reliably; however, it is likely that someone entering UI in 2007, whom we have classified as having no prior SNAP receipt, actually received SNAP in 2005 (unobserved) and should be classified as having last received SNAP 13-24 months prior. This "censoring" of data means that the parameter estimates are biased despite showing the expected pattern. 13 There is a censoring issue here. SNAP participation prior to UI application is based on the SNAP grant amount data which begin in January 2006. For persons applying for UI benefits in January 2007, we have 12 While changes to this amount have a statistically significant, positive impact on the likelihood of future receipt, the marginal impact is negligible. All else equal, persons with a $100 higher level of prior SNAP benefits were just six-tenths of one percent more likely to receive SNAP after applying for UI.
Impacts of UI eligibility, entitlement, and benefit receipt are summarized in Table 6 .
Controlling for observable factors, the parameter estimates are consistent with the evidence on prior SNAP receipt discussed above. Persons who are not eligible for UI benefits based on their Persons having recent prior interactions with the UI system were also less likely to receive SNAP after their current UI claim. When looking at past UI claims that had a benefit year ending within 12 months before the current claim and different levels of benefit receipt during the benefit years associated with those claims, each of the three variables-1) applicants with no benefits, 2) UI beneficiaries who do not exhaust their benefits, and 3) extended compensation recipients-are negatively correlated with SNAP benefits after the current UI application. This could be indicative of greater familiarity with navigating the UI system; it could also point to more significant labor force attachment and experience, which enables more favorable labor market outcomes.
It is important to acknowledge in the discussion of UI and its relationship to future SNAP receipt that the parameter estimates in these models on current and past receipt of UI benefits are biased because the application for and receipt of UI benefits is endogenous. Persons have control over whether to apply for and receive UI benefits. Even fully eligible UI applicants sometimes do not draw a single dollar in benefits. Therefore, the impacts shown in Table 6 cannot solely be attributed to UI and should not be interpreted as "causal."
14 This is not to imply that the impacts are necessarily overstated. For example, in the estimation sample, there are 958,172 UI applicants who had no SNAP in the year prior to applying for benefits, had sufficient wage credits to qualify for UI, and were laid off because of lack of work. Of those, 32,791, or 3.4 percent, did not receive UI benefits, and among these, 2,399, or 7.3 percent, received SNAP within one year of their UI application. Within two years of UI application, 4,288 (13.1 percent of those who did not receive UI benefits) became SNAP recipients. 15 Therefore, it is unclear what direction proper controls for the probability of benefit receipt would have on the parameter estimates. Even with bias acknowledged, the parameter estimates on education in particular are quite striking and comparable to evidence in the literature on the importance of education in labor market outcomes. With the sample mean educational attainment being that of a high school graduate, the impacts of having less than a high school education compared with higher attainment are mirror opposites. Persons with less than a high school education are estimated to be 3.3 percentage points more likely to receive SNAP after UI than persons with only a high school degree, compared to a very similar but opposite sign parameter estimate for persons with a bachelor's degree or higher attainment. 
TRENDS IN UI-TO-SNAP
In this section, we examine changes in the likelihood of UI applicants receiving SNAP. Figure 7 shows the share of UI applicants who received SNAP within 24 months after UI application by select categories of past SNAP receipt.
Visual examination of figure 7 suggests a slight upward time trend in the share of all UI applicants having future SNAP receipt. However there is no apparent trend in the share of UI applicants without any prior involvement with SNAP having future SNAP receipt. Only UI applicants having last received SNAP more than one year before UI application exhibit an upward trend in the likelihood of receiving SNAP within two years of UI application. 16 A full set of dummy variables (zero, one) defining an exhaustive partition of categories for an independent variable (e.g., the categories male and female exhaustively partition the independent variable sex) can be included in a regression model if a linear restriction is imposed to force the weighted sum of means of categories within the independent variable equal to zero. The weights are the share of each category within the sample. Parameter estimates on such categorical variables are interpreted relative to the mean effect of the independent variable on the dependent variable.
Results from estimating this model suggest that UI applicants not monetarily eligible to receive benefits are 7.2 percent more likely to receive SNAP within one year of UI application.
Controlling for benefit receipt and other factors, persons with an average WBA of $129 are 1.3 percentage points more likely to receive SNAP. Not until WBA approaches $300 is there a significant reduction in the likelihood of receiving SNAP within one year after UI application.
In the model for SNAP receipt within two years, a significant reduction in the likelihood of SNAP receipt occurs at an average WBA of $324. Among UI applicants, subsequent SNAP receipt was more likely for those who were not monetarily eligible, as well as for those who quit or were discharged from their prior job.
SUMMARY

Based on
Among UI beneficiaries in the sample, only 6.2 percent of those who did not exhaust their regular UI benefits received SNAP within a year, while 16.5 percent of UI exhaustees and 17.5 percent of exhaustees who transitioned to EB or EUC received SNAP within one year of UI application.
Linear models of the probability of receiving SNAP within one or two years of UI application were estimated controlling for UI eligibility requirements, UI entitlement, UI benefit receipt, and recent prior interactions with the UI system. The models also controlled for age, gender, race, education, industry of prior employment, and length of time spent on the job immediately preceding UI application. Finally, a vector of variables for the year and month of UI application and the county of residence are included. These models suggested that SNAP receipt after UI application was higher among those who:
• had job separations due to quits or employer discharge,
• were monetarily ineligible for UI,
• exhausted their regular UI benefit entitlement,
• were between the ages of 25 and 44,
• were less educated,
• had recent prior job tenure of three to five years, and
• separated from employment in the industries of retail trade, hospitality, or health care services.
The data also suggest that during the Great Recession, UI applicants entered SNAP faster than before the official start date of the economic decline in December, 2007. 
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